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Comparative  characteristics  of  the  common 
transmissible  neoplastic  diseases  of  the  chicken 
are  outlined  here  to  provide  a readily  available 
source  of  information  for  poultry  diagnosticians 
and  research  workers  who  have  some  background 
training  in  avian  pathology  and  also  for  students 
who  are  simultaneously  making  use  of  other  sources 
for  more  comprehensive  reading  on  this  subject. 
For  further  study,  we  recommend  chapter  15 
(Neoplastic  Diseases)  in  “Diseases  of  Poultry,” 
(6th  edition)  edited  by  M.  Hofstad,  printed  by 
the  Iowa  State  University  Press,  Ames,  Iowa. 

The  term  “avian  leukosis  complex”  has  been 
omitted  from  the  title  of  the  present  report. 
Research  advances  during  the  past  few  years 
have  vastly  increased  our  understanding  of  the 
etiology,  pathogenesis,  and  epizootiology  of  avian 
neoplastic  diseases.  Although  there  is  still  much 
to  be  learned,  these  diseases  do  not  present  a 
“complex”  as  they  did  when  that  term  was  first 
adopted.  Also,  the  neoplastic  diseases  can  now  be 
classified  in  terms  of  the  causative  viruses,  thus 
allowing  the  use  of  more  specific  identifying  terms. 

Three  etiologically  distinct  neoplastic  diseases 
or  disease  groups  are  now  recognized:  (1)  The 
leukosis/sarcoma  group,  (2)  Marek’s  disease,  and 
(3)  reticuloendotheliosis. 

The  leukosis/sarcoma  group  includes  lymphoid 
leukosis  (LL),  myeloblastosis,  myelocytomatosis, 
erythroblastosis,  and  such  solid  tumors  as  fibro- 
sarcomas, endotheliomas,  hepatomas,  nephro- 
blastomas, and  osteopetrosis.  These  tumors  are 


caused  by  a number  of  closely  related  ribonucleic 
(RNA)  viruses  which  have  some  properties  in 
common  with  the  myxo virus.  By  far  the  most 
commonly  occurring  neoplastic  disease  of  this 
group  is  lymphoid  leukosis. 

Marek’s  disease,  the  second  neoplastic  disease, 
is  extremely  prevalent  and  is  now  known  to  be 
caused  by  a herpesvirus  of  the  B group  with  many 
properties  similar  to  those  of  cytomegaloviruses. 

In  these  first  two  neoplastic  diseases,  tumors 
are  a comparatively  rare  consequence  of  viral 
infection.  Thus,  most  infected  birds  never  develop 
manifestations  of  the  disease.  Because  of  this, 
evidence  of  infection  alone  is  of  little  diagnostic 
value.  A diagnosis  of  the  cause  of  the  symptoms, 
lesions,  or  death  must  instead  be  based  on  clinico- 
pathologic  evidence;  for  example,  morphologic 
alterations,  lesion  distribution,  and  clinical  signs. 
Consideration  should  also  be  given  to  age, 
morbidity,  mortality,  and  other  epizootiologic 
information . 

The  third  neoplastic  disease,  reticuloendo- 
theliosis, is  caused  by  an  RNA  virus  different 
from  viruses  of  the  leukosis/sarcoma  group. 
Because  clinical  signs  and  lesions  have  not  been 
reported  to  occur  under  natural  conditions  and 
because  little  is  known  concerning  the  distribution 
of  infection,  this  disease  will  not  be  considered 
further  in  this  report. 

The  comparative  characteristics  of  the  common 
transmissible  neoplastic  diseases  of  the  chicken 
are  given  below. 
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COMMON  TRANSMISSIBLE  NEOPLASTIC  DISEASES 


Item 

THE  LEUKOSIS/SARCOMA  GROUP 

MAREK'S  DISEASE 

Lymphoid  leukosis  (LL) 

Myeloblastosis  (Leukemic) 

Myelocytomatosis  (Aleu- 
kemic  or  leukemic) 

Erythroblastosis 
Proliferative  j Anemic 

Fibrosarcoma,  endothelioma, 
hepatoma,  and  nephro- 
blastoma 

Osteopetrosis 

Synonyms 

Visceral  lymphomatosis, 
lymphocytoma,  big  liver 

Granuloblastosis,  myelo- 
leukosis,  diffuse  mye- 
loid leukosis. 

Leukochloroma,  myelo- 
cytoma, discrete  mye- 
loid leukosis,  erythro- 
leukosis. 

Intravascular  LL,  erythro- 
leukosis,  crythromyelosis. 

Noao. 

Marble  bone,  thick  leg 
disease. 

Neural  lymphomato.sis,  fowl  paralysis,  range  paralysis, 
neuritis,  visceral  lymphomatosis,  acute  leukosis, 
ocular  lymphomatosis,  gray  eye,  pearly  eye,  iritis, 
skin  leukosis. 

Definition 

Autonomous  proliferation  of  the  respective  immature  blood  elements  with  impairment  of  organ  function. 

Autonomous  proliferation 
of  fibroblasts,  vascular 
endothelial,  hepatic 
parenchymal,  renal  epi- 
thelial, and  other  cells. 

Excessive  proliferation  of 
periosteal  osteoblasts 
and  deposition  of  hard 

Infiltration  of  lymphocytes  and  plasma  cells,  witli  pro- 
gression to  autonomous  proliferation. 

Early  history 

Caprini,  1896,  first  to  describe;  Ellermann  and  Bang,  1908,  transmitted  with  filtrates  and  proved  viral  etiology  of  erythro- 
blastosis; Burmester  and  others,  1946,  showed  viral  etiology  of  LL  and  relation  to  erythroblastosis;  Furth,  1933, 
transmitted  myelocytomatosis  with  filtrates. 

Rous,  1911,  transmitted 
fibrosarcoma  with  virus; 
Furth,  1933.  transmitted 
endothelioma;  Carr,  1956, 
transmitted  renal  adeno- 
carcinoma; Board,  1968, 
transmitted  hepatoma. 

Pugh,  1927,  described 
diffuse  osteopetrosis; 
Jungherr,  1935,  trans- 
mitted and  indicated 
relation  to  lymphoma- 

Marek,  1907,  and  Kaupp,  1921,  described  the  disease, 
and  the  latter  associated  blindnes.s  with  paralysis. 
Van  dcr  Walls  and  Winklcr-Junius,  1924,  and  Pappen- 
heimer  and  others,  1926,  described  and  transmitted 
the  disease.  The  virus  was  isolated  and  identified  by 
Churchill  and  coworkers  in  England  and  by  Holonion, 

Etiology: 

Morphology  

Viability 

Tissue  culture 

Detection  methods.. 

A family  of  closely  related,  ether-sensitive,  enveloped,  IlNA  viruses;  ovoid  or  spherical  and  about  80  m^  in  diameter  with  an  electron  dense  core. 

DNA,  ether-sensitive,  hcrpesviru.s  with  162  capsomere-s 
and  icosahedral  symmetry;  capsid  85-100  ma  in  di- 
ameter; enveloped  virion  greatei  tlmn  150  lUfi. 

Killed  by  common  disinfectants.  Remains  viable  for  long  periods  at  —76°  C.,  but  rapidly  inactivated  at  higher  temperatures.  Half  life  at  37°  is  260  minutes,  at  50°  it  is  10  minutes, 
and  at  60°  it  is  1 minute. 

Mature  enveloped  virus  from  feathers,  dander,  and  litter 
survive-s  at  least  16  weeks  at  room  temperature  but  is 
destroyed  by  heat  and  disinfectants.  Virus  in  blood 
and  mo.st  other  tiasuas  is  cell  associated  and  infectivity 
depends  upon  cell  viability. 

Viruses  grow  in  many  different  cell  cultures  of  genetically  susceptible  avian  embryos.  Morphological  alterations  are  caused  in  chick  embryo  fibroblast  cultures  by  sarcoma,  endothe- 
lioma and  myelocytoma  viruses  in  short  periods  and  by  LL  virus  in  long  periods.  Myeloblastosis  virus  alters  yolk  sac  cultures. 

Virus  grow.s  in  chick  kidney  coll  and  duck  cmliryo  fibro- 
Idast  cultures,  producing  discrete  cytopathic  areas 
with  .syncytia  and  DN.\-containing  intramielcar 
inclusion  bodies. 

All  viruses  of  this  group  can  be  detected  by:  (1)  COFAL  test,  (2)  RIF  test,  (3)  NP  cell  activation  test,  and  (4)  FA  staining  test.  Only  Rous  sarcoma,  myelocytomatosis,  and  myelo- 
blastosis viruses  alter  cell  culture  and  only  the  Rous  sarcoma  virus  alters  embryonated  eggs.  Antibody  to  any  virus  of  this  group  can  be  assayed  by  the  neutralization  test,  using 
Rous  sarcoma  virus.  The  neutralization,  RIF,  and  FA  tests  are  subgroup  specific;  hence,  reagents  representing  each  subgroup  to  be  tested  must  be  used.  Examination  of  blood  and 
tumor  smears  and  section  of  bursa  of  Fabricius  arc  useful  aids  in  detecting  specific  infection  of  chickens. 

Vini.s  can  be  detected  by  inoculation  of  cell  culture,  em- 

plaqul;,  pocks  on  the  CAM  or  lesions,  rc-speclively. 
Chick  infection  can  be  established  by:  (1)  Virus  isola- 
tion, (2)  demonstration  of  antibody,  (3)  detection  of 
tvpieal  lesions,  or  (4)  detection  of  antigens  l)y  the 
direct  FA  test  in  feather  follicle  opilheliuTn,  liursa, 
or  other  tissuc-s. 

Immunology  

Four  distinct  virus  subgroups,  A,  B,  C,  and  D,  have  been  identified  on  the  basis  of  virus  neutralization,  interference,  and  host  range.  Complement  fixing  antigen  is  common  to 
all  subgroups.  Antigenic  variation  is  unrelated  to  variation  in  oncogenic  spectrum.  Antibody  does  not  protect  against  tumor  but  maternal  antibody  gives  partial  protection.  Most 
chickens  have  subgroup  A antibody  and  a few  have  subgroup  B. 

Antibody  is  detected  by  agar  gel  precipitin  test,  indirect 
FA  test,  and  neutralization  of  a related  turkey 
herpesvirus.  Inoculation  with  avinilent  strains  pro- 
tects against  disea.se  but  not  infection.  Parental 
antibody  protects  to  some  extent  against  early  expo- 
sure. So-called  "A”  and  “BC”  antigens  have  been 
identified,  but  some  vims  strains  lack  “A"  antigen. 
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